We investigated the importance of spatial knowledge of food positions and of feeding experience on foraging choices in German cockroaches, Blattella germanica (L.). We trained cockroaches in an arena to feed on a particular food close to a landmark. To test whether the landmark helped guide cockroaches to the site, we removed the food and put the landmark in a different position. Cockroaches then went to the site indicated by the landmark. Given a choice between novel food in a new site and the known food in the known site, cockroaches preferred the novel food. But when the novel food was placed in the known site and the known food elsewhere, cockroaches were attracted to the latter. Thus, they differentiated novel food placed in a site that was previously occupied by the known food from novel food in a novel site. It seems that cockroaches learn the locations of specific resources in their home range and associate particular locations with particular resources.
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Animals often have to travel in their home range between their shelters and other resources such as food and water that are usually spatially separated. When searching for food, animals perceive many stimuli and have to choose between them to respond to the most relevant. Before ingesting any food item, they must make several decisions, such as where and when to forage, what type of food to approach or avoid, and what type of food to ingest in relation to their nutritional needs and their own experience. These decisions, taken in relation to different kinds of cues encountered during navigation, rely on a spatial knowledge of the home range which is considered to be a functioning isomorphism between a set of objects or locations in the environment and a set of states of the nervous system (Gallistel 1990). Spatial representation is established by learning relationships between events or objects and the effects of reinforcement (Rescorla 1988) .
Until recently, the majority of insects studied for their learning capacities were social insects (see reviews in Wehner et al. 1996; Lehrer 1997; Healy 1998) . Navigation mechanisms developed by hymenopterans enable these insects to learn the affordances of different sites in their home range. Navigation is the process of determining and maintaining a trajectory from one place to another. It includes choice of direction (orientation) and estimation of the distance to travel (Gallistel 1990) . To find their way repeatedly back to a single point in their home range (shelter or a rewarding food source), some insects learn visual features that become landmark cues. Learning the spatial positions of different visual cues provides knowledge of the location of different goals and learning visual cues allows animals to react appropriately to disturbances in their environment (Chameron & Beugnon 1999) .
However, navigation-related learning within the home range is not limited to central-place foragers such as social insects. Generalist insects can develop preferences and aversions based on experience and can learn to recognize a rewarding food type and remain more or less constant to that type (Bernays 1993). Urban cockroaches are omnivorous and, although they have developed a tendency to exploit food items nearest their shelter first (Rivault & Cloarec 1991) , they can also exploit large areas in their natural habitat where food sources vary in abundance and spatial stability. These insects are able to learn the position of their shelter, a hidden target or stable food sources in relation to visual landmarks (Rivault & Dabouineau 1996; Mizunami et al. 1998; Durier & Rivault 2000a ). An ability to associate particular foods with particular positions may be revealed in the choices that the cockroach makes when food types are changed or landmarks moved.
We examined the behavioural mechanisms underlying the ability of cockroaches to adjust their choice of food sources in relation to their feeding experience and their spatial knowledge. We explored how cockroaches that are
